0.9 kg of good-quality alfalfa-bromegrass hay at 08.00 h and 16.00 h daily, was used. The animal had free access to drinking water. The procedures employed for the study of reductive fixation of [14C] bicarbonate by extracts of rumen micro-organisms and for isolation and chromatography of reaction products were described by Emmanuel & Milligan (1972). The 2,4-dinitrophenylhydrazone of pyruvate was isolated by the procedure of Bessman, Rossen & Layne (1953).
R E S U L T S A N D D I S C U S S I O N
The requirements for bicarbonate fixation are given in Table I . The reaction was dependent on bacterial extract and reducing reagents. Acetyl phosphate and CoASH markedly stimulated the reaction, but thiamine pyrophosphate stimulated to a lesser extent. AcetylCoA, as well as acetate plus ATP and CoASH, was effective as the substrate. The fixation was maximum at pH 7-5 and then decreased more sharply on the basic side than the acidic side of this optimum. The relationship between bacterial extract and fixation was of a curvilinear nature; fixation increased up to inclusion of 0.7 mg of extract protein in the assay. The product yielded a 2,4-dinitrophenylhydrazone which migrated with the hydrazone of pyruvic acid on paper chromatography (RF 0.26). When 50 pmoles of NADH and I mmole of NH,C1 were added to the reaction mixture a product was formed, which, after isolation by column chromatography (Emmanuel & Milligan, 1972) , migrated with alanine (RF 0.37). The radioactivity on the paper chromatogram was coincident with the ninhydrinreactive spot.
Acetyl phosphate was active as a substrate in the presence of CoASH, presumably because of the existence of phosphotransacetylase (EC. 2 . 3 . I .3), which is active in rumen 
300
Minus reducing reagents 300 * The complete reaction mixture contained Sephadex-treated (G-10) bacterial extract, 0.5 mg protein; potassium phosphate buffer (pH 7*5), 150 ymoles; ATP, 2.5 pmoles; MgC12, 5 pmoles; CoASH, 0.25 pmole; acetyl phosphate, 5 pmoles ; thiamine pyrophosphate, 2 pmoles ; sodium bicarbonate, 5 ymoles (containing 1.12 pCi NaH1*C03, 47 mCi/mmole). The reducing system was composed of 0.5 pg methyl viologen, 150 p u g ferredoxin and zinc powder (enough to reduce the methyl viologen). The final volume was 0.8 ml. The reaction mixture was incubated at 37 "C, in a shaking bath, for 30 min.
micro-organisms (Joyner & Baldwin, 1966 (1950) , was also active in our extracts of rumen micro-organisms.
Our results provide evidence for the occurrence of pyruvate synthase in extracts of mixed rumen micro-organisms. This is in agreement with the report by Allison & Peel (I 971) that they obtained some evidence for pyruvate synthetase activity in Peptostreptococcus elsdenii. Reductive carboxylation of acetate to form pyruvate would, in principle, be analagous to the ruminal occurrence of reductive carboxylations of a number of other organic acids (Allison, 1969; Milligan, 1970) . In other work, label from 14C0, (Otagaki, Black, Goss & Kleiber, 1955) and from [14C]acetate (Hoover, Kesler & Flipse, 1963; Allison, Bucklin & Robinson, 1966) was incorporated into microbial protein by mixed rumen micro-organisms. In their study, Allison et al. (1966) found that alanine was labelled abundantly relative to other amino acids. As a result of examination of the requirements of 89 freshly isolated strains and 35 old, laboratory strains, Bryant & Robinson (1962) noted that acetate is important, as evidenced by stimulation of growth, in the nutrition of many species of rumen bacteria. Thus, conversion of acetate to pyruvate, logically in cells that do not otherwise produce adequate amounts of pyruvate, is probably one means of utilization of acetate and of C 0 2 for synthesis by micro-organisms in the rumen.
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